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Agenda

• Welcome and Introductions
• Presentations
• Q&A Session With Presenters
• Instructions for Obtaining CME Credits
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Note: After today’s Webinar, a copy of the slides will 
be emailed to all participants.



Presenters and Moderator 
Disclosures

The following presenters and moderator have no financial interests to disclose:

• Mollie R. Cummins, Ph.D., R.N., F.A.A.N.
• Jason Shapiro, M.D.
• Joshua Vest, Ph.D., M.P.H.
• Edwin Lomotan, M.D.

Jason Shapiro, M.D., would like to disclose that his spouse is an
in-house attorney at Purdue Pharma.  

This continuing education activity is managed and accredited by the 
Professional Education Services Group (PESG) in cooperation with AHRQ, 
AFYA, and RTI.

PESG, AHRQ, AFYA, and RTI staff have no financial interests to disclose.

Commercial support was not received for this activity.
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How To Submit a Question

• At any time during the 
presentation, type your 
question into the “Q&A” 
section of your WebEx 
Q&A panel.

• Please address your 
questions to “All 
Panelists” in the 
drop-down menu.

• Select “Send” to submit 
your question to the 
moderator.

• Questions will be read 
aloud by the 
moderator.
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AHRQ HIE Webinars

• Webinar 1 (March 16, 2016): Factors
Contributing to the use of Health Information
Exchange in Health Care Organizations

• Webinar 2 (today): Advanced Application of 
Health Information Exchange Systems

(https://healthit.ahrq.gov/) 
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Learning Objectives

At the conclusion of this activity, the participant will be able 
to:
1. Discuss the potential effects of Health Information 

Exchange (HIE)-driven process models and advanced 
informatics tools to improve communication between 
Emergency Departments (ED) and Poison Control 
Centers.   

2. Describe the development of a HIE-based tool to 
support new e-Quality measures used among multiple 
hospital systems for ED returns and frequent users.

3. Explain the implications of how HIE services are defined 
geographically.
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Health Information Exchange: 
Making Data Move and Matter

for Poisoning

Mollie R. Cummins, Ph.D., R.N., F.A.A.N.
Associate Professor, College of Nursing

Adjunct Associate Professor, Department of Biomedical Informatics
University of Utah, Salt Lake City, UT
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Disclosures

• The research activities described in this 
presentation are funded by the U.S. Agency for 
Healthcare Research and Quality (R01 
HS21472-03). We also describe related work 
funded by the Office of the National Coordinator 
for Health Information Technology (90IX0003/01-
00).
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Learning Objectives

1. Describe the Utah model for HIE-supported 
collaboration during emergency medical 
management of poison exposures. 

2. Describe the use of standards to support 
bidirectional HIE between EDs and poison 
control centers.

3. Describe the importance of workflow integration 
in applications of HIE.
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Poisoning in the United States

• Leading cause of unintentional injury death in 
the United States.1

• Top 10 cause of nonfatal injury requiring 
treatment in EDs.2
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U.S. Poison Control Centers

• Field calls from both the general public and health 
care providers

• Provide case-specific consultation and treatment 
recommendations

• Provide ongoing follow-up to monitor patient 
outcome

• Reduce unnecessary ED visits3,4,5

• Approximately 25% of poison exposures reported to 
poison control centers are managed in a health care 
facility.
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Poison Center Information 
Management

Public Health:
• Transmit standard

data elements to
National Poison Data
System (NPDS)

• Email PDF case
summaries

• Fax information

Patient Care:
• Telephone for patient 

information and 
consultation

• Fax for supplemental 
poison information
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What’s Wrong With the Telephone?

Advantages
• Verbal communication

expressive
• Low cost
• Flexible

Disadvantages
• Verbal communication

high risk for error6,7

• Fragile in disaster 
scenarios8,9

• Known source of
interruption in the ED
environment10,11
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Inefficiencies and Safety Vulnerabilities 
for ED-PCC Collaboration12

• Multiple telephone calls involving varied dyads
• Process unsupported by shared documentation 
• ED nurse unavailable to take PCC call (7.5%)
• Telephone calls routed through multiple ED staff members in 

an attempt to reach the appropriate care provider
• Exchange of clinical information with nonclinical staff (8%)
• Patient discharged prior to any successful synchronous 

telephone communication between the ED care provider and a 
PCC specialist (55%) 

• Ambiguous communication (22%) 
• PCC specialist unable to obtain requested information from the 

ED (12%)
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Electronic Exchange of 
Poisoning Information

AHRQ R01 HS21472-03, PI Cummins (2013-2018)

Specific Aims:
1. Develop a model process for HIE-supported ED–

PCC collaboration. 
2. Develop and implement informatics tools for HIE-

supported ED–PCC collaboration. 
3. Evaluate the effects of the model HIE process and 

informatics tools on workflow, communication, 
efficiency, and utilization. 
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The Vision

• Bidirectional HIE in support of emergency 
medical treatment for poison exposure

• Standards-based
• Telephone for complex case discussion or 

“breaking the glass”
• Improved collaboration and information 

availability at the point of decisionmaking
• Workflow-integrated
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Standards-Based Process13
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Workflow Integration

20

Semi-Automated

Automated



PCC Refers New Case to ED

Before
• PCC calls and talks to 

triage or charge nurse.
• Some information written 

on a paper form or Post-it 
note.

• Information may or may 
not reach clinicians who 
see patient.

After
• PCC sends HL7 

consultation note.
• Patient displayed under 

“pre-arrivals” in ED tracking 
system.

• Provider clicks to view 
consultation note with 
summary and initial 
treatment recommendations.
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PCC Refers New Case to ED

Before After
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Overview of HIE for Poisoning
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Software and Informatics Tools

• Design C-CDA consultation note for poisoning 
use case14

• Mapping from UPCC database to C-CDA 
consultation note14

• Software to enable poison center HIE
► Create and send C-CDA consultation note
► Receive, store, and view C-CDA notes (3 types)
► Dashboard-style monitoring of active HIE cases
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Barriers, Challenges, and Solutions

• Patient discovery
• Case-based data
• Automatically triggering ED-initiated referral
• Evolution of information systems
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Measuring Outcomes

• Utah Poison Control Center
• Two Intermountain Healthcare community EDs
• Pre-implementation/post-implementation design
• Categories of measurement:

► Workflow/communication
► Efficiency
► Utilization
► User evaluation of tools and processes
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Scale and Spread

• Related operational work funded by the Office of the 
National Coordinator for Health Information Technology 
(ONC), Department of Health and Human Services’ 
program “Advance Interoperable Health Information 
Technology Services to Support Health Information 
Exchange” Interoperability for Healthier Communities 
(PI: T. Rivera, Utah Health Information Network, grant 
no. 90IX0003/01-00)

• Modified, low-barrier version of ED-PCC HIE (limited or 
no integration on ED side, utilizing Direct and the Utah 
cHIE)

• Available to all EDs in Utah
• Contribute data to UDOH environmental exposure 

database
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Toward a Learning Health System 
for Poisonings

1. Share data in support of patient care.
► More complete, detailed, accurate data

then…

2. Aggregate data across organizational boundaries .
3. Use data to learn how to better monitor,

understand, prevent, and treat poison exposures.
4. Use the same data for both clinical and public

health.
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HIE Empowered Frequent ED User 
and Early ED Returns Use Cases

Jason Shapiro, M.D.
Associate Professor, Emergency Medicine and

Co-Director, Masters of Science in Biomedical Informatics
Icahn School of Medicine at Mount Sinai
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• HIE in the “downstate” NY metropolitan area
• Formed by the merger of 3 smaller HIEs: NYCLIX 

(Manhattan), LIPIX (Long Island), and BHIX 
(Brooklyn)

• > 16 million unique patients
• 211 participant organizations with 612 facilities and 

> 35,000 acute and extended care beds
• > 12,000 users with >10,000 searches per month
• > 80,000 alerts delivered per month
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Crossover

Anytime a patient visits more than one site, he or 
she causes fragmentation of their medical 
information.
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Crossover

~ 9% across the 
entire exchange

35

# of Sites  
Visited Count

2 401,762 
3 78,519 
4 16,719 
5 3,637 
6 747 
7 197 
8 65 
9 18 

10 10 
11 3 
12 1 

Total 474,600 

Site 
Patients with data 

available from other 
sites

Site 1 19%

Site 2 18%

Site 3 21%

Site 4 18%

Site 5 19%

Total 19%

Data were collected during 12 one-week data 
collection periods between October 18, 2009, and 
January 23, 2009.

NYCLIX – unpublished data



Two HIE-Enabled 
eQuality Measures

• Frequent ED visits/patients
• Early (72-hour) ED returns
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Two HIE-Enabled 
eQuality Measures

• Frequent ED visits/patients
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Two HIE-Enabled 
eQuality Measures

• Frequent ED visits/patients
► HIE-based frequent ED user notification service
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Two HIE-Enabled 
eQuality Measures

• Frequent ED visits/patients
► HIE-based frequent ED user notification service

• Early (72-hour) ED returns
► HIE-based report to empower ED CQI process
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Frequent ED Users

• ≥ 4 visits per year is most common definition 
• 4.5% to 8% of all ED patients
• Account for 21-28% of visits
• More social, psychiatric, and substance abuse 

issues
• Sicker with higher acuity and more complex 

conditions 
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Frequent ED Users

• Admitted more frequently
• Incur higher costs
• Have higher mortality rates
• Not typically uninsured, but “underinsured” 
• Visits often not limited to a single institution 
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Frequent ED Users

• Data from 10 EDs participating in NYCLIX (6/10 – 5/11)

• 920,507 ED visits by 591,632 patients

• Looked at ED “super users” (≥ 4 visits in 30 days)

• 4,785 patients (site-spec data)  5,756 (HIE-wide data)

• 45,771 visits (site-spec data)  53,031 (HIE-wide data)

42
Health Affairs, Shapiro et al., 2013



Frequent ED Users

• 20% increase in identified visits
• 16% increase in identified patients

43Health Affairs, Shapiro et al., 2013



Frequent ED Users 
and Crossover

• 29% had crossover visits compared to 3% of nl 
ED users

• > Nine-fold increase in crossover among 
frequent ED users

44Health Affairs, Shapiro et al., 2013



Frequent ED Users 
and Crossover

• Healthix Data from
03/01/09 – 02/28/14

• 8,243,194 ED visits by
3,704,342 patients

• # of patients who went
to 1, 2, 3…n EDs

45
Healthix– preliminary data 3/09 – 2/14


new results

		HF Pt = High Frequency Patient (>=4 visits/30 days)																				# of sites		# of pts		# of sites visited		# of pts		Secondary Analyses

		MF Pt = Medium Frequency Patient (>=4 visits/365 days excluding HF)																				1		3,267,455		≥ 1		3,704,342		# of pts with visits > 100		409

		IF Pt = Infrequent Patient (others excluding MF and HF)																				2		367,108		≥ 2		436,887		# of pts with visits > 300		44

		sort by MPI, FACILITY, ADMITTIME (8243104 visits and 3704342 unique MPI numbers)																				3		54,758		≥ 3		69,779		max visits per pt		987

		HIE-wide frequent ED users at 31 sites (Healthix)										increase ability to detect from site-spec to HIE-wide										4		10,370		≥ 4		15,021		post-merger HIE-wide frequent ED users at 31 sites BY GENDER

		HF Pt		MF Pt		IF Pt		Total # of pts		Total # of visits		HF Pt %		 MF Pt %		HF and MF Pt%						5		2,712		≥ 5		4,651				Female		Male		Unknown		Total

		54,538		229,040		3,420,764		3,704,342		8,243,104		19.41%		18.34%		18.55%						6		973		≥ 6		1,939		HF		28,163		26,353		22		54,538

		Site-specific frequent ED users at 31 Healthix sites																				7		467		≥ 7		966		MF		132,584		96,386		70		229,040

		HF Pt		MF Pt		IF Pt		Total # of pts		Total # of visits												8		189		≥ 8		499		Infrequent		1,802,620		1,615,695		2,449		3,420,764

		45,673		193,536		3,465,133		3,704,342		8,243,104												9		105		≥ 9		310		Total		1,963,367		1,738,434		2,541		3,704,342

																						10		62		≥ 10		205				Female		Male		Unknown		Total

																						11		46		≥ 11		143		HF		51.64%		48.32%		0.04%		100.00%

		HIE-wide frequent ED users at 10 sites (NYCLIX)										increase ability to detect from site-spec to NYCLIX wide										12		27		≥ 12		97		MF		57.89%		42.08%		0.03%		100.00%

		HF Pt		MF Pt		IF Pt		Total # of pts		Total # of visits		HF Pt %		 MF Pt %		HF and MF Pt%						13		20		≥ 13		70		Infrequent		52.70%		47.23%		0.07%		100.00%

		35,250		110,874		1,570,658		1,716,782		3,924,349		11.36%		9.74%		10.13%						14		12		≥ 14		50		Total		53.00%		46.93%		0.07%		100.00%

		Site-specific frequent ED users at 10 NYCLIX sites																				15		6		≥ 15		38		Profile of Pts with >100 visits BY GENDER

		HF Pt		MF Pt		IF Pt		Total # of pts		Total # of visits												16		8		≥ 16		32				Female		Male		Unknown		Total

		31,655		101,030		1,584,097		1,716,782		3,924,349												17		6		≥ 17		24		Count		118		291		0		409

																						18		6		≥ 18		18		Percentage		28.85%		71.15%		0.00%		100.00%

																						19		1		≥ 19		12		post-merger HIE-wide frequent ED users at 31 sites BY Median AGE

		HIE-wide frequent ED users from 10 NYCLIX sites returning to any of 31 Healthix sites										increase ability to detect from NYCLIX to HIE-wide										20		3		≥ 20		11				Age_Min		Age_Max

		HF Pt		MF Pt		IF Pt		Total # of pts		Total # of visits		HF Pt %		 MF Pt %		HF and MF Pt%						21		3		≥ 21		8		HF		39		41

		37,103		117,642		1,562,037		1,716,782		4,069,397		5.26%		6.10%		5.90%						22		1		≥ 22		5		MF		34		36

		HIE-wide frequent ED users at 10 sites (NYCLIX) (same as rows 13-15 above)																				23		1		≥ 23		4		Infrequent		35		36

		HF Pt		MF Pt		IF Pt		Total # of pts		Total # of visits												24		1		≥ 24		3		Profile of Pts with >100 visits BY Median AGE

		35,250		110,874		1,570,658		1,716,782		3,924,349												25		1		≥ 25		2				Age_Min		Age_Max

																						29		1		29		1		Super HF users		47		51

																						Total number of patients		3,704,342















data_result

		sort by MPI, FACILITY, ADMITTIME (8243104 visits and 3704342 unique MPI numbers)																						sort by MPI, FACILITY, ADMITTIME, ENCOUNTER_ID (8731714 visits and 3731215 unique MPI numbers)

		Healthix 										increase ability to detect from site-specific to Healthix wide												Healthix										increase ability to detect from site-specific to Healthix wide

		HF		MF		Infrequent		Total				HF		MF		HF and MF								HF		MF		Infrequent		Total				HF		MF		HF and MF

		54538		229040		3420764		3704342				0.194097169		0.1834490741		0.1854821516								55814		236964		3438437		3731215				0.1980338285		0.1835713322		0.1863014032

		Individual sites (combined all healthix sites)																						Individual sites (combined all healthix sites)

		HF		MF		Infrequent		Total																HF		MF		Infrequent		Total

		45673		193536		3465133		3704342																46588		200211		3484416		3731215

		NYCLIX wide										increase ability to detect from site-specific to NYCLIX wide												NYCLIX wide										increase ability to detect from site-specific to NYCLIX wide

		HF		MF		Infrequent		Total				HF		MF		HF and MF								HF		MF		Infrequent		Total				HF		MF		HF and MF

		35250		110874		1570658		1716782				0.1135681567		0.097436405		0.1012849983								35474		111607		1573419		1720500				0.1135735811		0.0972089777		0.101111735

		Individual sites (combined all nyclix sites)																						Individual sites (combined all nyclix sites)

		HF		MF		Infrequent		Total																HF		MF		Infrequent		Total

		31655		101030		1584097		1716782																31856		101719		1586925		1720500

		NYCLIX in Healthix										increase ability to detect from NYCLIX to Healthix wide																						increase ability to detect from NYCLIX to Healthix wide

		HF		MF		Infrequent		Total				HF		MF		HF and MF																		chi-square test?

		37103		117642		1562037		1716782				0.0525673759		0.0610422642		0.0589978375

		NYCLIX wide

		HF		MF		Infrequent		Total

		35250		110874		1570658		1716782

		usertype		average		median		q1		q3		iqr												usertype		average		median		q1		q3		iqr

		Infrequent		1.658678		1		1		2		1												Infrequent		1.718356		1		1		2		1

		MF		7.745464		7		5		9		4												MF		8.029899		7		5		10		5

		HF		14.579523		9		6		16		10												HF		16.491508		11		7		19		12

		1		3267455

		2		367108

		3		54758

		4		10370

		5		2712
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		21		3

		22		1

		23		1
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		26		1

				3704342





site-specific

		FACILITYCODE		HF		MF		Infrequent

		BIKH		4157		4045		73513

		BIPD		7094		16817		236042

		BMHMC		1417		10481		126165

		C		102		1169		41152

		DMC		1370		9255		124744

		F		59		369		30358

		FHMC		141		597		25915

		FHS		598		4520		117336

		FRK		262		2589		98165

		G		413		5244		151745

		GCV		332		2514		42108

		HUNT		387		3146		81971

		JHMC		848		2921		80503

		LIJ		1532		11619		278607

		M		296		2487		65622

		MATH		408		3001		74947

		MSMC		1413		9870		134942

		NSUH		1214		9867		262349

		NUMC		2061		8859		150651

		NYHQ		2304		10632		205780

		NYPHEAST		1368		5197		195557

		NYPHWEST		3301		22232		300699

		NYUMC		1962		2293		126587

		PLV		376		3143		89280

		RUMC		486		2224		23021

		RVTH		4968		10061		213579

		S		138		1131		51446

		SIUH		915		5802		121929

		SNCH		385		3446		118345

		SSH		1105		8568		144446

		STLH		6272		19824		196009
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Frequent ED Users 
and Crossover

• Frequent users visited 73% more hospitals
• 205 patients visited ≥ 10 hospitals
• 11 patients visited ≥ 20 hospitals

46Healthix– preliminary data 3/09 – 2/14



Frequent ED Users

• 409 patients with > 100 ED visits
• 44 patients with > 300 visits
• The max visits by a single patient was 987 

47Healthix– preliminary data 3/09 – 2/14



Frequent ED Users

• For the original 10 NYCLIX HIE sites, expanding 
to a 31-hospital HIE increased the ability to 
identify frequent ED users by 5.9%.

48Healthix– preliminary data 3/09 – 2/14



Early (72-hour) ED Returns

• Widespread use as marker for high-risk patients
• Poor overall measure of ED or physician quality

► Early return patients not sicker or admitted more 
frequently

• Considerable value as a screening tool for CQI

49Am J of Emerg Med, Shy et al., 2015



Early (72-hour) ED Returns

• Data from 3/01/09 to 2/28/14

• 12,669,657 encounters from 31 EDs in Healthix

• 544k patients (site-spec)  606k (31 site HIE-wide)

• 848k visits (site-spec)  955k (31 site HIE-wide)

50Acad Emerg Med, Shy et al., 2016



Early (72-hour) ED Returns

• 11.4% increase in identified patients
• 12.6% increase in identified visits

51Acad Emerg Med, Shy et al., 2016



Early (72-hour) ED Returns

• For the 11 hospitals in the original NYCLIX HIE, 
expanding to a 31-hospital HIE increased the 
ability to identify 72-hour return visits by 74.6%.

52Acad Emerg Med, Shy et al., 2016



How Can HIE Help?

53



What HIE really offers
(for the first time)

54

A real-time, community-wide clinical dataset



Secondary Use Cases

• Care coordination
• Quality measurement
• Research/CER
• Population health management
• Predictive modeling

55



Clinical Event Notifications

56



Clinical Event Notifications

Subscription-
based
• ED
• Primary care
• Home care

57



Clinical Event Notifications

Analytics-based
• Frequent ED 

users
• 30-day 

readmissions
• CT alerts

58



Clinical Event Notifications

59eGems, Gutteridge et al., 2014 



Clinical Event Notifications

60eGems,Gutteridge et al., 2014 



Contact Information

Jason Shapiro, M.D.
jason.shapiro@mountsinai.org
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The Geography of Community Health 
Information Organizations in the United States

Joshua R Vest, Ph.D., M.P.H.
Indiana University Richard M. Fairbanks School of Public Health

Department of Health Policy & Management
Regenstrief Institute

This project was funded by the Agency for Healthcare Research and Quality (#HS020304-01A1).
Complete findings appear in Vest JR. Health Care Manage Rev 2016 Mar 15. [Epub ahead of print]
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Community Health Information 
Organizations (HIOs)

• Provide a region or State with the technical 
infrastructure and collaborative governance 
necessary for HIE.

• Support reconciling patient identity across sites, 
locating records across different EHRs, maintaining 
directories of providers, and routing electronic 
messages.

• Have received significant public and private 
financing.

• HIOs are an important part of Federal health 
information technology strategy to achieve 
widespread adoption of HIE. 
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Geography is a Longstanding 
Organizing Feature of Community HIOs

• “Community” health information management 
systems

• “Community” health information networks
• “Local” health information infrastructures
• “Regional” health information organizations
• “State” designated entities

64



But is Geography an Effective Organizing Principle? 

Some Indications of Practical challenges…
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Community HIOs report serving an 

area defined by a political boundary, 

but patients often cross that boundary 

to seek care.

Because of disparate funding and 

development histories, States may 

have overlapping community HIOs.
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Areas in the United States 

may not have any community 

HIO providing services.



To Better Understand Exchange 
Activity in the United States, 

This Project Sought to Answer…

1. How frequently do community HIOs’ 
self-reported geographic service areas overlap 
or leave gaps across the United States? 

2. How do the areas’ community HIOs report 
serving compare to the areas from which 
patients seek care? 

66



Approach

67

1. (face) Validated inventory 2. GIS analyses based on self-reported
geography (service areas)

3. GIS analyses of the health care 
markets (hospital service areas) of 
included members



• Self-reported service area = the geography the 
HIO claims or declares to serve

• Market-based service area = the actual health 
care markets included in the HIO

68



(face) Validated inventory

• Compilation of various lists
• Reviewed websites
• Consulted with representatives from HIMSS



70



Total Sub-state 
exchanges

State / Multi-
state

N 131 88 43
71



Comparison of Self-Reported Areas 
to Markets Served

72



Community HIO Activity 
Based on Market Areas

73



Implications
The occurrence of overlapping efforts creates the risk 
of incomplete information.

Differential hospital participation

Variable, cross State, and intersecting HIOs
reduce the ability of public health agencies 

to leverage information.

Gaps
Multiple connections to HIOs

Cross State data collection

74

HIOs may face conflicting policies and laws when 
considering actual markets served.



Community HIO coverage 
raises concerns about 
incomplete patient 
information and 
challenges public health 
agencies’ attempts to 
collect community-wide 
information.

75
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Contact Information

Joshua Vest, Ph.D., M.P.H
joshvest@iu.edu
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How To Submit a Question

• At any time during the 
presentation, type your 
question into the “Q&A” 
section of your WebEx 
Q&A panel.

• Please address your 
questions to “All 
Panelists” in the drop-
down menu.

• Select “Send” to submit 
your question to the 
moderator.

• Questions will be read 
aloud by the 
moderator. 77



Obtaining CME/CE Credits

If you would like to receive continuing education 
credit for this activity, please visit:

http://hitwebinar.cds.pesgce.com/eindex.php

78
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